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m m m 

5 w^i^m 

25 t^^tT'S ;i <h;0^*^^BJ$nTl/i^ (Science, 202, 19-27, 1984) o S^C. C 



1 



fe-^tr) \zmm-t^ Z. th^ibtlX^^^ (Science, 233, 305-312, 1986) o 

l/^zL :^3;|/5^>«, j^l^m^^S 3 3 8 8 CD C a >A°/7M"e> 
5 toe a'^f^^^^T!}^ 4 . 1 9 X 1 0 ^M" ^ 6 ~ 7 O itlMfO 

mizw^-r^mmj^v i 5. 2 0 omit^aMTfe^o >^^:^;i/^> 

ij >^ft!i(D# < (D c a "■'^-^^ >/N°^Klc:^ e>n^g|5^ 

^^nXV^^ (FEES Lett, 327, 251-255, 1993) o 

)V^>i;k^'f'\^. h(C*5ViTX^fe#: (Xq .11.1-12) 

U-->'if-^nX^Ki. ^(D^^)tt)^^$nTVi^ (#W^7-12 
3 9 8 5-^^^)o "yy hfPr(DU^:i'fy )V=^> c DNAti, il:T^yif<£ 
^M.^nf)^ 0 . 8 9 7 kbT$)D> 2 9 9 CD 7 ^ / ^ ^ Hf^-T 
25 v:7XffF^t: hfpcD I/^aL:t>;i'5^> c D N A(DJ^Sg2^J fe^ 



2 



mfSiSBnT^^ :i t-fy^^^btlX^^^^ (Life Sciences 66, 1769-1780, 
2000> Biochemical and Biophysical Research Communications 276, 

1-6, 2ooo)o *^c. ^i^miz:i3n^^m'pwm\z^n^u^^:fyju^> 

10 O^MA^Sf^W (Molecular and Cellular Biochemisty 131, 173-179, 
1994) -^WI^W (Molecular and Cellular Biochemisty 151, 55-60, 1995) 

BticiSTT^ :i ^•f)mmmmm\zBM 'b^^\z-^nx^ . :xts )v^> 
Lmmi^mt.(Dmm:ti^^m^nx\^^^o ^lt. got, gpt^cdije 
^oii^mm^ --^ - tiSifs.-o xm-m\zf^mmz^tEt ^ u^a.ts)v^> 

10-26623 ^^^)o 

^T*5o, mm±.\tmmmimmnh^n\z^n i^n. m^^t^t'StcDm 
mtWimm. mm^&wxm^nt:Lmmwf)^^mi^-^nx\^^^o 

25 "7 y7s(D±.\z^(Dmm.^^xsm\t.mn^nx\^^^. ^.r^x. imm$>^^^ 



3 



ii5 ft^ A □ ii in fC # I. i ^ PpI ^ b T V i ^ o 

\^y\t^n^(D^mmy3ie(Dmm'^^)im^tvxmm-r^ ^hib^x^. 

15 wr^#k hm%m<^^^mibtix^^^ 1-9140 n^i^m). 

mmmmmt^oymmizm^v . 't<D^M7!)mrT^ t^mt^mi^^mrz 
'r^i^f3i^mmmmBmx$>Kf . :in^x^y h(DBm^^^mmi^rcm 

20 Bm^mu^^i] )i^>^ J ^ u — i-)im.i^^m\^^x . "tcDmrnm^-f)^ 
nt>n. ±$^<Dtij]^>^^ Aiy'^-^)\^(Dumm^tvx(D^i^m(Dm. mm 

mmm(Dti Amm<Dmm. mmmDN A^miz:^\-f^'i9iW\. 
^n^m<Dmmmmmiz^i-f^'i^w\m(Dmmmmm(Dmm^. nmm"^ 

)i9->(Dmm^'i9im^^^^m^izj:o BM^^^\z-^nx\^^^o 



4 



10 c >n^nt(Dn'7>7s^nhLtz.m'^\z. ^w\z^(D^'^ni 

^izta^\z:isi^>T0'^T^mmm(D^m. mmmmm^\z\t. m^mm 

mzf^^\tf)^rii;t^<wmm. mmm^mm^^fi^'Drc. ^rz.m^mm\z 

20 m(Dm\^m^^^^±mm\zf^m-t)^^':^tzo :^%m<Dum\t,^rz. ±isFai 
tji<. ^\znmm'p^m-^'&^^-c(Dm'^mm^^^m-v$> K) . win^m 



5 



il:«c DNAJ;0ORF^^DaiU. (pCXN2) (C#Ab, 

>>c DN A*t^^iX*nTVi<g>^ «;/ V ^mm i^Tc t Z. ^ . 2 9EcD;g 
fF:f{»^^ c DN AS:^^-r-5 3j^^r#:0-^ h 5 E(I|4E, 

It 1 E) ;^>^~f^tl:i^n, f)^f)^^ h ^ >7. i^x:n «;/ ^ ^ h © #: S © Ji Jn >0^* 

V V tC-^ WT. fS^ , Wj<^m^m P Q T C (peripheral Quantitative 
Computed Tomography) #^*Sfl J: -5 # <D J^M^fi^ (#^^, 

Mmm^mrnvfct:!^. w\z±mnizii\^^xmm^^izh^it^&diz 

^ B>« ^ tc S o o 

^ CD M ^ 



6 



^mi) -ti-'f H ^ "^-r - I E X >/\ >if-, ^^>j3-T 

n 2t^m(D7 ^ y mmm-^^ ^ ^ ^ > i7 - H-r-2)jt^^?{>^\ sb 
mmi(Dmmmn i mmo d n Amn^^ ^ ys: ^ ^ y h i/^^;^;i/^>jte 

n-fy^um.o:> h y y7.zy :t.~y ^ t^\^hWim (»5i<3S5) #:aiiiipjqi 

i^:c-y ^n\:ihmm (»^^ 6 ) ±8^^ l^^^^tt T' -5 ^1 

20 mmn^i\^mm^'^ii-v $> ^ :i ^i^wmt-r^mj^m i ~ 9 ©vi-rn^ 

fS«0 h^>7.vx::i^y h«j#i («^^ 10) # t hmm^^ 

^rc^^B^fi, m^js 1 ~ 1 1 0 vi-rn:*^8Bm<o h ^ >x >^ ji - >y ^ 



7 



^mr^mm(^f'm • thmm(D:^^ ^j-:=.>'^:^m m^m 1 3) ^, 
mizmmr^mm^K ^mmmmmx^ $> ^ c t ^^wl t-r ^m^^m 1 3 

f^^m^K mm'^n^i'Rnmx'$>^^ L^wwLt-r^mj^mi 3x« 
1 4Bm(Du^:xti )\^^>mmmmizmmT^mm(D^m • 

^U-->^:5r^ (W^Jgl 8) W^Jg 1 3-1 8©virn;^iiam 
20 oxii^ u -n>^^:^?* J; Dt#e.n^ ^^;^;u^> jg^J^ig (Cast- 
's • ^^i^m (»5f^^ 1 9 ) izmr^o 

25 i&T\z^mT^mm(Dmm^m<Dx^ ^)-zi>^-jjm (it 2 o) 



8 



u-->^:fy^fe (^^3S2 1) ^, u^a.tijv^>mmi&r\z 

^ V -::^>^:^m (m^m2 2) u^^ij ji9->^m^Tizmm-r 

u^=Lti ji^ymmi&Tizj^m-t^mmommmmo)^.^ u 
(W^js 2 3)^, mj^m 2 0 — 2 3 (DVi'rn;^>^isi^<D;^ u — - > 
10 ^:^mizj:Kfn^n^ u^zLti)i^>^js^i&Tizmm-r^mm<Dmm!^ 
m (m^m 2 4) {cmtso 

•ox. mmm^^-r^z. ii^wmLr^nmm'E^j\.mm (m^m2 5) 
^^m^wm:BLZsxjLi,t'W^^(D^it^&3m^wmiz^v)mm • «s^$ 

25 m^mRm\z^^Lxi^^z. t^^mt'r^mMm2 5-2 soii-rn 

*>IBmo#^a8^T';i'Wii^ (^:^J13 0) }i^>^mm^ 



9 



--//7#h hm^-v$>^ t^^WLtr^m-^m 2 5-3 ocdi^^-tm^ 

^T^^^b h«it»;{>t, Jicoi^t M)!;tiTa5§ :i t ^^Npmii-rsms^^ 2 
5 3 2 (Dl^^'fM^mmo^^m^y'Jimi^ (»^^3 3) U^=L 

IS^^ 2 5 ~ 3 3 (DViTn;i>^tBmo#^Si^:5^;P«j^ (»^]S3 4) 
10 MTS, 

2|5:^BJ«, ^fd, IS^^ 2 5 ~ 3 4 ©liTn7&^i3m©#^^^5^;H(j 

3 7) #^M;0^^#m)»3g-efe'i) d <i:^#m^T^W^JS 3 5 ~ 3 7 
3 8)^, mJkm 35-38 (DViTn;i»^IBffe(DX^ U - n > ct 

25 



1 0 



10 e^OP C RlCck -5 51^(3*3 -5 T'^-l' "7 — O^fi^^TEl Tab 

25 ^^#tf ^ C <h;O^T^ ^Xh^ y h^m^L^^o 'E^)Vmmh\^ 

1 1 



- I EX>A>-t>- — . 5"+> jS -Ti^^>yD^ — ^57 — , cDNAjfA 
(pCXN2^ \ZV^ =LiJ )V^>±^c D N A b;^ CD^ffl <i:, 

\i^ziLi)^x^^ifi. v^:3.ti)V^ym.'^=i-(r>^^}i\^x\%. "pvVq^ 
fc M RB ^ n -5 ® T « fcC , 

1 2 



1 3 



Natl. Acad. ScL USA 77:7380-7384,1980) ^ m^^rc:^f^^m^f ^ ^ t 
T^^'T^^o mA.it. U^a.tS)V^y (RC) ^7 y7.z^ x, — v ^ V V 

H-r-S c D N A^#@i^, U -5^^ >i5^:7 I/ — A (O 

"Ei^:^— hA^^:SCM. (Chem. Pharm. Bull. 26, 1915-1918, 1978) IBic 

25 :^jvy^A. :^)i^h=^>. -f>xu>, XX h py >^<irS#-r^ d 

t%X^^o 



1 4 



m.i^'^^'Uiz^^^ ^^m^^it^'E y !7 u--^ )vtjiw\z^^^myk^m^ 
n^mwim.\z^rinm-r:^:f5mf^E^m\i^^t.i)^'T:^^o ^tc. 
15 >7.i^:c-y hmm^^<Dum. x\tmm tm^mM t ^ m 

^mm^it^'Ey ^ u-±)vtfii^\z^^^mm^f^^ni'mwLm\z^r) 

25 C<J:;{>^ ^ 1/ ^ ;i/ 1? IE fiS ;^ci: It ^ SI ®l ^ t" -5 :i <i: T ^ -5 d .t e» $f $ 

1 5 



:^^m<Du^:^:^)i^>mm^r\zmm'r^mm(Dmmmm(D7.^ u 
10 mmi&Tizmm-r^mmtvxit. mmm<t, ^L-mmmm^m^-r^:! 

mm^m'^iz^i-f^mmmt^'Ey^n-i-jvmi^izj^^i^mm^ 
^n^mmm^t^'^y ^u-±jim.i^},zj:^^mm^f^'pmf'mmm\z 

1 6 



m-r^^¥\i hmm-c$>-DT. wmm^MT^'ey')i^m<^x'$>nit<\^\zm 

20 sBtt-^. :*:^BJCD 1/4=3.:^ ;P5">3gi^J^^t::®Ht-§5^?^(D^[5^f • 

17 



m^^mMWmiZ\t. Wj^m^tmpQrC (peripheral Quantitative 
Computed Tomography) M^^MM^M (Bone Vol.29, No. 2, August 
2001; 101-104) ^i^\zmmizm\^^^ :i t^^X^^ Sfe, nj^^CD^it 

10 :$dn^'^^\z^K>mm-r^::ti)^x^^o u^. ^(Dmm^&omMwm 
"p^mi^oy^it^^m^wmizit. ±m^^<Dnj^i^if)^'^-mf£. mum 

<D^i\:^&3mMmmizmvrclW}mtmm(Dmmxi•^i^(Dl'M^\^^Oo 
15 :^^mo)nmm'Ey'jim<^i,t. m^umm<D^o\z. :^mmm^^i^m 

$n;^cDN a:7 > h ^mTMmm.vrz.^mmwmmmz-^ ^ d< 



10 -5 ^ih^i^m.ii'r^:^^ V —::i>'if:^mx$>rLUWizmm.-^n^h<Dx 
)vmmizmnmx\i^mnmizn-^i^. mMmm'e^)immizm-f^. 

-->'if:fjm\z^^n^n^^mm<D^m • ^mmx^fi\ti^\zuwL^ 
25 m.^m^z^^'^n^mno^w. ^^^m. ^^itm. mmm. mw.m. 

1 9 



10 WI6H«citie><O^J^(cRB^$n^ fe©T«}^cj:Vi„ 



I^M^J 1 !y h R C c DN Al^^] 

(RN A(Dmm) 

15 -r y ^:^'>T^-- (4 Miy'T:n>f- «^ A5^:^ vT^-— h , 2 5 mM 

^X>^::hhU':^7A (pH7. 0). 0. 5%1f;i/Zl'>;U, 0. 1M2- 

4'C> 1 0, 0 0 0 X gT 2 o^^ii:>b;fe. TKStc-r y :/DA-y-;p$: 

20 JBA> -2 0'CT:feJceb> R N A ^^tM^-frfCo IhI iR b tt?^ « X ^ 

;nfp;^7-7j^^^-hMau;^co. 5% H7='5^;n5Ki?± h u >>Aic^^b 

fco :in^:fU:^ (dT) '\L)Vu — 7.ti^h.\zm.\^. 3j^U (A) +RN 
A^]|tmU;^Co 
(cDNA^-ry^U — 
25 If M L.;t7j^ U (A) +RNA (5Atg) 0 u n i t Moloney- 

Murine Leukemia -^-r^PX jS^fe^^^i: :^ 'J ^ (dT) 18 ^^-f — 



2 0 



2*mc DNA<£^^b:feo CintC EcoRI T ^^iS' - ^ #jbB b , Xhol, 

EcoRi Tt^^bb/!: T- v^^^^ ^- (AZAPii) tmmvr^o 

5 ^ - > 4^ X h ^ i7 h ^ m^^T y r - iZ >y ^ — > ^ ly 

cDNA^-f:/^'J— (D:7 T-i^<£:f^ii bfe. 
( R C c D N A D — 

hJFF<DcDNA^-r:7'^U-(^:7T — >^^1 X 1 0«^^;»cJ3iM 

10 ^-hb;^^, h{c: 1 OmM -r v:/p bf;i/5^;r /3 -D -;9^i57 h 

jfem (X 2 0 0 ) t^wc zmm-c >=¥^^- hvtco mitmrnvrcW:. 

15 b^o cn$^fe?^(0. 3 5mM h oy;l/-7^ h ^ VU -^A, 0. 
4 mM 5-yD^-4-^^DP-3--r>FU;i'4NX:7i— tCjlb 
RC c DNA|^147'^-^^|S|^b;^Co 

T — v^^i^ iJ'— A ZAPII ^(DU^\^\ZV7 7.^ \^^^ ^ — 
20 ^ pBluescript (Di^aiB^'J^^^, A ZAPII O — - > ^ $ n ;t R C 
(D c D N AP^jt« ;i pBluescript Id if A ^ nx -5 o * > pBluescript 

©M^{c«^;i//i-:7 T-i^olt^M^&^^ihi^^S^^^^^^ftbTVi^o ^ 
ciTl^^bfe:/^ — i^j;0:7 T->^<Sr#Slb, R4 0 8^;i//^— :7t- 

25 pBluescript ^ )V y r - (D^'O^m'mW 

^\zWL\^-^'^tio Z.(Dy T-i^n^-^ {C;^l!it|S UR E 
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5 0 jt^ g/mir >b!vU >^m<DL B^lx- htdMllb, T> 

5 Sequenase (US Biochemical ^fcM) ffl T c D N A > 

+f— h<D^:^SSe^J<lr^^Ufeo ■r^ci:*:>-^y-^X^ HDNA^ EcoRI T 

^lyf^io iintC35S dCTP. 0. IM DTT, Sequenase ffl^^ 
?^^^iPbfe^4^^L/> #>i?(CddATP. ddGTP, ddTTP, 
10 ddCTPSrSn^, 3 7 "C 5 ^^-TbT-T >^3-^- h b;^. ::n5>«TiJ7g 

»SH^J^^^5lo/c„ @H^J## 1 lZU^=Ltl)l^> c DN A<D^m.Mm 

15 mmvrzu^:xti)V'^>^s d s u r^^ u ;ut ^ Hum^ii^t:! j: o 

mmm i T^en;^ ^ h lx^3.:tr;i/5^>^:B cDNA$r'^tr:/^x 

20 ^H, RC-900 (glycerol stock ; R C - F ) , ^ ^ ^ — pBluescript 
SK (-) ctO, OR F^T^^tJDNA^jt^ PstI ^ffl^iT^D mb 
;t(01A)o d^^Offibfc PstI y ^ ^ pBluescript II KS(+) 

0) PstI -y--f h ^cffi^J5^^;^c (s i b)„ -Aiz ecori o m b, f# ?>n 

fz EcoRI :7^^;<>h (E12A) ^M^^ l^—pCXN2 O 

25 ^;/i^%t) (Gene 108, 193-199, 1991) O EcoRI +)--r h tC#Ab (El 2 B)> 
^ y h U ^ zLtl )],^ ^ - RC/ pCXN2 <£r II ^ b ;^c. d (D 
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0^ 

RC/pCXN2 ^ Sail <i: Sfil i: Mlul T^^b, U ::i T ^ -f X $ nT^: 3 . 

6 kh p(Dy ^^;A> h^nr^ m3)o 
^ V V <Dm^m'^mw^(D ±.u u - T ^-r x$n^c 3 . e k b p 

Vfzo 4 m§^(DX':/^ — if- K- U -(SD, Sprague-Dawley)^li^ y h 
^m^^^ ^ )V1 2 Btr^ (B^^NtPbI 4:00~16:00), fiSSjS^ 2 3 , 

>MaB h 1 5 0 I U/k g <D^.^jfiLf»'l4'l4M^J 

IPMS^fTVi, ^(7)4 Sf^Fsl^tC 15 0 1 U/k gOk MI^JSi4ttMM 

15 z.<Dm\z\^Tmm:\^t:i^^ -^^^ V Y<D^m3^<Dm^mm\z. mu 

3. 6kbp(DDNA:7^^^> VmW. ( 5 n g / m 1 '/t^) 
ALfc. DN A^^^>. > hyO^^aA^nfc^P^, C O 2 < > ^ 3. ^- 
-I^Tm-KRB (m-i7 l/:/X >J >;^;-i^®?^) i^flfe ^ ffl T 1 1!^^ 
SB 2 «fflflg^<h^^/{>«ii^, M^co^di ^n;5:V> 2 «ffl«g^KS: 

20 9 Ec7)MII (»^^^a<h3^gB^-a:7t^^l!gJli^ h) cD^p^P^f^lE 
fefeO 2 0-3 OMSS^Sffib, 2 9 ECDMfi^^ttfc. 4jSS&*T^ 
#Lfc2 7 EcDjgf?<DMck D DN A^^Stb, S^Bl L D N A :/ ^ 
■7-huRC-l ; GGAGGCTATGTTGCCACCATTGGA (S3a^J##3), ^ 
^-f X'— huRC-2 ; CCCTCCAAAGCAGCATGAAGTTG (@a^J#^4) ^ 

25 ffl ViT P C R^if^Ict 0^^b;^c (04)o ^(D^:^, -^ffhSE (S|4E, 

2 3 



F*o, mmmiz^n^bu^^ti Jl^>^^m•^mh^l^Mmm±^^m■r 
^R^oym^yh^^p c Rm\zxmm^v. a i^io c dn amo) 2 
xv'xnu/ ^7 ^ \y h^m^^^xi^.mmtmmmiz'Di^^xm^rcio 3 ~ 4M 

8 S(D^i^{ii^^ 1 To Student's t test. P<0. 0 1, 



1 ) 





il:fi (g) 




88.5±3.8 




69.5±2.4* 



15 

F^, mmm\z^}/-f^u^a.tj)v^>^mm^mh^\^>mmm±^^M-r 

e^com^j^^^ P C R^^iZXmmiy. ^■x□#:(DcDNA»(^2a^^; 
±cDa^ii^*^^ tar's C <htc ck Oa^bTtc nm±#^^*M UT 
V>7:cVi±IB5j^^#:(^ h^>7.>'xz:«y^^^y hOtfij^j^^, i6 e<) Id §5c ^ 

2 4 



\t^i^m±m^n^X^L. mnY&O^M^^tti^t. student's t-test 
ViTfirVi. P<0. 0 1 ( 1 %) &LT^mMm$>K> iiLfco 

10 (^(Drnm^mmmmm) 

mm^^. mmmm^m^i^. mm<Dmm\zm-r^^x7o%:iL^y-)\^ 
mm^\z^±izm:i.x^wi.r^h<D^m:!^tvr^o z-oym^^^mmm^ 

15 ffi p Q T C ^^^W^^m. (XCT Reserch SA+ : Stratec Medizintecnik 
GmbH Pforzhein Germany) ^ffl V^T, ^^vBW^\Z^\^X\t.m^^v^ 
&W(.^WL) ti^<b 2 . 0 mniOgP^<i: 0 X ^-r X*! 0 . SmmT-^TS® 

fflft;&^'g«ie<j{c^w • ^^;^nfco i^:^'&^n-6n^ 2 ~s 5 \z^to 

f^ii. ^Q\z. ±.Ui> QT cm'&\z^n ^m^ny ^-^ - hm^nv 

25 ^ — '^ — ^^to 

2 5 



mmtm'pvx^^fcffi. jiitc43ViT«##gB, ^^^nt^\z^mm^'^ 

y VX^^k&mjEn'y V V (Dm 4 0 ~ 4 5 % \z^xM'>'r^ c: t 
^iBM^-^^izta-DTc (^3)0 anai^tc, 

(^4)„ mm<D^mf^mmmmt. miz^i^^xit 

2mmxmMumitm-tt> 'hnuf)^'orc^^. miz^^^^^xit. lE-^^yht 
itmi^xnmm'E^ji'^ y h x ^m^mmmm^^mMizm'p v 5 ) o 



cm 2 ) 




(m g / c m ^ ) 








(mg/cm') 


•S-I^SSbSP (mg/cm^) 






494.3±12.94 


345.8±12.25 




425.0 + 31.28* 


304.4± 19.69* 






465.8±15.05 


388.0it 18.77 




215.0±5.38* 


274.6±7.82* 


(^3) 




(mm ^ ) 








#|^SP(mm'') 


■i 


•$^4S5SP(mm^) 




if 


2.794±0.127 


3.426±0.077 




2.368±0.308 


3.012d=0.394 




If 


2.446±0.063 


3.194±0.102 




1.163±0.029* 


1.298=k0.108* 


(^4) 


Ifli^O.^K'B'ff (mm) 






•t$^g|l(mm) 








0.309±0.012 






0.1 12±0.016* 








0.337±0.012 






0.257±0.04G* 





(^5) nn^ mwt(D^nnn-mmm^ (mm) 





■tl^gP(mm) 






9.365±0.183 




9,540±0.175 






9.004±0.096 




8.761 ±0.234* 





500 ju m 








BOfim 




OSmmrtlCfhSX^-TX 


80// m 












(SVX^-\'>#t?) 



CALCBD 


CORTBD (SSI) 


*'t7>-S'— ^— K:2 


e— Vb*— K:2 




XU'>*Jl.h': - - - 








690/(&464)mg/cm^ 






395mg/cm^ 







( # ^ O ^ f b # 60 zil ^ W i5 ) 



5 '^\zm\z:i5\,^xMt!)i^i^^ Am<Dm(i^^mmx$>'Drzo 



(^7) nm.m^ti)v>^i7 2^m (mg/ gn^mmm) 













217.6±4.47 


169.1 ±3.99 




192.0±7.89* 


142.5±2.46* 






219.4±3.51 


185.4±8.55 




174.4±4.69* 


137.3±8.54* 



10 mm (pH7. 4) 3ml (3 gU, /jN)t{C;^; >y h 7^ :7 P >?L^<D-C> 
V^;^c Potter-Elvehjem ± — \ZX i^M t b, @^}&^«{::T 6 

0 #rpT7&^ttT5S[i^b;^o 6 0 0 r pmiZX 5^mm'\>^mi^. n^tlTc 

±m^mmmi^<Dmmizmmvrco r)vt} ^)^^7.y r ^--^tmm^ 

Walter t. Schutt (D^f^ (Bergmeyer HU (ed) Methods of enzymatic 
15 analysis, Vol.l-2,Academic Press, New York, PP856-860, 1965) tC^P 
UXm^hfCo ^Tc. ^ >/^^ m<Dmm\t Lowry i^(D^m (J. Biol. 
Chem., 193, 265-273, 1951) £p D Till ^ L o #^1^ 4* O T ;W:^7 U '14 
•^7.y 7 ^—-^f^^^MMl^tiXi -=-huy :ii / -)V(D timo \/m\ 
n /m g MfiM <h UT^ 8 (C^To ^ 8 t^;^ , iE^^«;/h 

20 }i)A:m\^X^mm=ty'}V^ y VX\t. (.gK#) (C;fet.iTtt^T 













1.467±0.072 


1.246±0.038 




1.104±0.093* 


1.204±0.038 






1.192±0.076 


1.355±0.029 




1.067±0.095 


1.107±0.01 1* 



5 ^, ^n^tl^^Vfz 6 . 5mM/-^)l\fi^-)Vmmm (pH?. 4) 3 

mm4. 0 m \ izT 2 4mmmK>m'ifrco 7)iti^jmm'^> lo, oo 

0 r p m-ns ^r^m'L^y^mV . # e> n^c±m^ D N A«0^ft)^{::^ffl.b 
tZo D N A»fi Ceriotti (J. Biol. Chem., 214,39-77,1955) \zm 

10 CTii^Lj^cic nm.wt^<DDN Am^msx gnmwtmmmtvxmv 

15 (^9) -tffii^fDNAM (mg/g#mMS«») 













2.55±0.13 


4.64±0.29 




2.99±0.24 


3.19±0.22* 




if 


2.40±0.31 


4.39±0.40 




1.26±20.18* 


2.37±0.38* 
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I 

^m-^nx^^^z:tizm^< ^t^^BM(^^^izU'Drco w^z. m (maie) 

cfc 0 Hi (female) tCi^V^T, o fc. Sfe. 

5 

;^;L'^> h ^>7.>^ai- ^ ^ ffFI^«, >L^^ 

10 :^«^tt^, ^Am:t3:ammnmmmm'e^)imi^tvxmmx$> 

15 mm^(Drzib(D^^jimmtvxmmu^m\zfjii}o^o ^tz. 2^^?^ 
!^tLx: nmmmmo^mm^mmomm^m&otvrcmmmummiz 

Wfij ffl -5 i: 7&t-e # § . 



3 0 



m ^ <D ^ m 

1 IS« © h ^ > X oc - ^ # t h o 
15 i^x — «;/ bi(j#Jo 

6 . wmmmmmm^^-r^ ;i t ^<^m t-r^m:^m i ~ 5 (^v^-rn^^^ 

20 7. ;i .h^^mch-r^W^JS 1 ~ 6 ovi-rn 

9 . n^m!kLR%&\^x'$>^ ^ t^f^mt-r^mj^m 1 s (D\^>-m^^ 

25 IS^CD h ^ >XS^x — :y ^^7^ t hidtlo 

3 1 



11. #b hmm^^^y hx^$>^:it ^<^mtt^mi^^m i 1 o ov^ 

1 2 . 1 - 1 1 (7)Vi-rn;?)^l2«fe© h ^ >Xz^aL-y ^ hm<^ 

1 3 . 1-11 ®Vi-rn;5i|3«(D h^>7.z>x.-y hWj<^ 

15. u^a.i3)i^>j^m^m\z^mr^mm:fy^. :kmmmmmx'$>^ 
15 <h^iit^^i:-r§«^^ 1 3x«i 4mm<Du^=Ltf )i^>j^mmmiz 

«i^^T^S;it^4tmi:-r§»^^l 3X«1 4|E«(Dl/^a.;^;U5^ 

31 <h^#m<h-r^lf5t^JS 1 3 Xfi 1 4 tern CD l/=^^;?7;i/^>jg^J^ 

1 9 . ^^js 13-18 (Dt/irnTi^fsmox^ u - ->i^:^?*{c:cfc o# 

3 2 



10 22. u^zLti)V9->^mi&Tizmmr^mmf)^. mmm^t'L-mmm-v 

Tiz^m'r^mm(Dmm!^m(Dx^ u - 

2 4 . 2 0 2 3 (Di^^-fti^^t^mo^T.^ U -:^>^;/;^^lc ck D# 

^n^ u^zl:^ j\^^>mmi&T\zMmT^mm(Dmmmmo 

20 2 6. #mi^coMmt:, nmm^it. nf^&mm(Di^'rn^^ I ^±(Dn 

^wmRzsyxit^^^<D^^t^^m^wmiz^iDm^ • ?i8ig$n;^cci 
25 2 8. ^(Dmm^mm^wm^^. nmm. ^^m. ^n^^mnm-^. 

3 3 



j^m2 7 mm<Dnmm'ey')im<^o 

^m^m 2 5 - 3 0 <D\,^irn^^mm(Dnmm^y')vm'^o 

10 3 2. l/^zL:^7;P5^><£ia^J^^f hl&J^d^ 3!h^#:T-*SC:.h 

sr^mtr^ 2 6 - 3 2 ©i/i"rn5&^fEm<7)#?p!ii^T';nfttJo 

3 3. l/^a.;^;P^>^il*J^^T^# t iBi © # k h i!j T 

afe^ CI ,h<£#m<ii-r'5W^^ 2 5~3 2 (Dl.im;!:)^IBtfe©#^M^5^;i/ 

15 3 4. U^zrtl )l^>^Mm^M'r^4¥li hWl!^-^^. y h-V^}^ :i t 

^#^<i:T-5»^Js 2 5 - 3 3 (Di^^-m^^t^m.O'wmm'e^ jim^^ . 
3 5 . m^m 2 5 - 3 4 (Z)Vi'rn;o^fBmcD#^^^T';n(ii^(ci^M«^M 

3 6. ^(omm^^m^wm^^. -nmm. n^m. nn^^nnm-^. 



3 4 



3 8. ^mmim^m.mm'r^^^:^ t^f^WLh-r^m^ms 5-3 7©(.i 

39. ^^^3 5- 3 8 Oi/i-rnd^temcDX^ U — - >^;^S{C K>n 

5 ^n§#^M(^i^B5^ • 



3 5 



0 OR F ^^^OttlU, ^m^'^^- (pCXN2) (^#Ab> Z.<DmiRf-B 



Him 



> 

o 
o 
UJ 



I 

E 

(0 

m 

J 



> 
or 
o 

u 
LLi 



73 
C 




o 
o 

lO 



J 



ATG 



(0 



TX 



RV, T3- 



5' 



■M O 

(0 o 
Ql UJ 

I I _ 



STOP 




1/PstI Z 

▼ CO 



T7. Ml 3 — 20 



0) 

Q. 



o *^ 

o in 
Ml Ql 



■4— + 



RV. T3-^ •*-T7. Ml 3 — 20 



(0 




1/5 



H 2 @ 



RV. T3 




•T7. M13- 




275 



Pst 




3416 



m TJ 

o CO 
O '* 



I 

m 
o 
o 



2X5 



m 3 m 



242 





Sa/ ItSfi ItM/u I-e^if 



1000 
I 



Sal I 
HCMVIEE 



2000 
I 



3000 



3600 
I 



^e^vhiS — 5^Pe>7K'JA Sfi I 



^'VhRC cDNA 



SV40 ori 



1000 
I 



2000 
I 



3000 
I 



3600 
I 



Sal II 



-7<P^lyZfa^—^— ^e';/h/8 --JfPt'^TK'M Sfi I 

HCMVIEE ^»yhRC cDNA SV40 ori 

huRC — 1 huRC-2 



3/5 



M 5 m 



[mg/ccm] x^-fX <fJ[^—Zf#^(D#^ 




4/5 



H 6 g| 
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SEQUENCE LISTING 



<110> JAPAN SCIENCE AND TECHNOLOGY CORPORATION 

<120> Regucalcin gene-transferred non-human animals 

<130> YG2002-18PCT 

<140> 
<141> 

<150> JP P2001-287698 
<151> 2001-9-20 

<150> JP P2002-177666 
<151> 2002-6-18 

<160> 4 

<170> Patentin Ver. 2. 1 

<210> 1 

<211> 900 

<212> DNA 

<213> Rattus norvegicus 

<220> 

<221> CDS 

<222> (1). . (900) 

<400> 1 

atg tct tec ate aag att gaa tgt gtt tta agg gag aae tac agg tgt 

Met Ser Ser lie Lys He GIu Cys Val Leu Arg Glu Asn Tyr Arg Cys 
15 10 15 

ggg gag tec cct gtg tgg gag gag gca tea aag tgt ctg ctg ttt gta 
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Gly Glu Ser Pro Val Trp GIu Glu Ala Ser Lys Cys Leu Leu Phe Val 

20 25 30 

gac ate cot tea aag aet gtc tge ega tgg gat teg ate age aat cga 144 

Asp lie Pro Ser Lys Thr Val Cys Arg Trp Asp Ser He Ser Asn Arg 
35 40 45 



gtg cag cga gtt ggt gta gat gcc oca gtc agt tea gtg gca ctt cga 192 
Val Gin Arg Val Gly Val Asp Ala Pro Val Ser Ser Val Ala Leu Arg 
50 55 60 

cag tea gga ggc tat gtt gcc acc att gga acc aag ttc tgt get ttg 240 
Gin Ser Gly Gly Tyr Val Ala Thr He Gly Thr Lys Phe Cys Ala Leu 
65 70 75 80 

ft 

aac tgg gaa gat caa tea gta ttt ate eta gcc atg gtg gat gaa gat 288 
Asn Trp Glu Asp Gin Ser Val Phe He Leu Ala Met Val Asp Glu Asp 
85 90 95 

aag aaa aac aat ega ttc aat gat ggg aag gtg gat ect get ggg aga 336 
Lys Lys Asn Asn Arg Phe Asn Asp Gly Lys Val Asp Pro Ala Gly Arg 
100 105 110 



tac ttt get ggt acc atg get gag gaa acc gcc cca get gtt ctg gag 384 
Tyr Phe Ala Gly Thr Met Ala Glu Glu Thr Ala Pro Ala Val Leu Glu 
115 120 125 



egg cac caa ggg tec ttg tac tec ctt ttt cct gat cac agt gtg aag 432 

Arg His Gin Gly Ser Leu Tyr Ser Leu Phe Pro Asp His Ser Val Lys 
130 135 140 

aaa tac ttt aac caa gtg gat ate tec aat ggt ttg gat tgg tec ctg 480 

Lys Tyr Phe Asn Gin Val Asp He Ser Asn Gly Leu Asp Trp Ser Leu 
145 ISO 155 160 

gae eat aaa ate ttc tac tac att gac age ctg tee tac act gtg gat 528 
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Asp His Lys lie Phe Tyr Tyr lie Asp Ser Leu Ser Tyr Tlir Vai Asp 
165 170 175 



gcc ttt gac tat gac ctg cca aca gga cag att tec aac cgc agg act 576 
Ala Phe Asp Tyr Asp Leu Pro Tlir Giy Gin lie Ser Asn Arg Arg Thr 
180 185 190 



gtt tac aag atg gaa aaa 
Vai Tyr Lys Met Giu Lys 
195 

gat gtt gag ggg aag c 1 1 
Asp Vai Giu Gly Lys Leu 
210 

att cgc eta gat cct gag 
lie Arg Leu Asp Pro Giu 
225 230 



gat gaa caa ate cca gat 
Asp Giu Gin lie Pro Asp 
200 

tgg gtg gcc tgt tac aat 
Trp Vai Ala Cys Tyr Asn 
215 220 

aca ggg aaa aga ctg caa 
Thr Gly Lys Arg Leu Gin 
235 



gga atg tgc att 624 
Gly Met Cys lie 
205 

gga gga aga gta 672 
Giy Giy Arg Vai 



act gtg aag ttg 720 
Tlir Vai Lys Leu 
240 



cct gtt gat aaa aca act tea tgc tgc ttt gga ggg aag gat tac tct 768 

Pro Vai Asp Lys Thr Thr Ser Cys Cys Phe Gly Giy Lys Asp Tyr Ser 

245 250 255 

gaa atg tac gtg aca tgt gcc agg gat ggg atg age gcc gaa ggt ctt 816 

Giu Met Tyr Vai Thr Cys Ala Arg Asp Giy Met Ser Ala Giu Giy Leu 

260 265 270 



ttg agg cag cct gat get ggt aac att (tc aag ata aca ggt ctt ggg 864 
Leu Arg Gin Pro Asp Ala Giy Asn He Phe Lys lie Thr Giy Leu Giy 
275 280 285 

gte aaa gga att get cca tat tec tat gea ggg taa 900 
Vai Lys Gly He Ala Pro Tyr Ser Tyr Ala Gly 

290 295 300 
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<210> 2 
<211> 299 
<212> PRT 

<2I3> Rattus norvegicus 
<400> 2 

Met Ser Ser lie Lys 
1 5 
Gly Glu Ser Pro Val 

20 

Asp lie Pro Ser Lys 

35 

Val Gin Arg Val Gly 
50 

Gin Ser Gly Gly Tyr 
65 

Asn Trp Glu Asp Gin 
85 

Lys Lys Asn Asn Arg 
100 

Tyr Phe Ala Gly Thr 
115 

Arg His Gin Gly Ser 
130 

Lys Tyr Phe Asn Gin 

145 

Asp His Lys lie Phe 
165 

Ala Phe Asp Tyr Asp 
180 

Val Tyr Lys Met Glu 
195 

Asp Val Glu Gly Lys 
210 

He Arg Leu Asp Pro 
225 



Glu Cys Val Leu Arg 
10 

Glu Glu Ala Ser Lys 

25 

Val Cys Arg Trp Asp 
40 

Asp Ala Pro Val Ser 
55 

Ala Thr He Gly Thr 
75 

Val Phe He Leu Ala 
90 

Asn Asp Gly Lys Val 
105 

Ala Glu Glu Thr Ala 
120 

Tyr Ser Leu Phe Pro 
135 

Asp I le Ser Asn Gly 
155 

Tyr He Asp Ser Leu 
170 

Pro Thr Gly Gin He 
185 

Asp Glu Gin He Pro 
200 

Trp Val Ala Cys Tyr 
215 

Gly Lys Arg Leu 
235 



Glu Asn Tyr Arg Cys 
15 

Cys Leu Leu Phe Val 

30 

Ser He Ser Asn Arg 
45 

Ser Val Ala Leu Arg 
60 

Lys Phe Cys Ala Leu 
80 

Met Val Asp Glu Asp 
95 

Asp Pro Ala Gly Arg 
HO 

Pro Ala Val Leu Glu 
125 

Asp His Ser Val Lys 
140 

Leu Asp Trp Ser Leu 
160 

Ser Tyr Thr Val Asp 
175 

Ser Asn Arg Arg Thr 
190 

Asp Gly Met Cys He 
205 

Asn Gly Gly Arg Val 
220 

Gin Thr Val Lys Leu 
240 



He 

Trp 

Thr 

Val 

Val 
70 
Ser 

Phe 

Met 

Leu 

Val 
150 
Tyr 

Leu 

Lys 

Leu 

Glu Thr 
230 



4/5 



Pro Val Asp Lys Thr Thr Ser Cys Cys Phe Gly Gly Lys Asp Tyr Ser 

245 250 255 

Glu Met Tyr Vai Thr Cys Ala Arg Asp Gly Met Ser Ala Glu Gly Leu 

260 265 270 

Leu Arg Gin Pro Asp Ala Gly Asn lie Phe Lys lie Thr Gly Leu Gly 

275 280 285 

Val Lys Gly He Ala Pro Tyr Ser Tyr Ala Gly 
290 295 



<210> 3 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Pr imer huRC-1 
<400> 3 

ggaggctatg ttgccaccat tgga 



<210> 4 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Pr imer huRC-2 
<400> 4 

ccctccaaag cagcatgaag ttg 
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